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r Mr. CrDMton I

Tile tie;.>Ui?iT;Dt?r , ' crcft .r,w - f p
j*«>e3 or, the April 24', 198=5- H/dr oyez-j
P*er- 91 facility. 'In order^ i. c cval.-^.cc 
neces>&r• y x:o «-vaI ...a’. & tne ear 1 i er h> 
The Apr i i , i 7&9 ’ nvetl: i cmi
dierufceJ or. tne i ocal nyci oyed c..;:>
in the rycjf oue:. i ag i c h.ut - : eg n-of t-
iccatea. Pd cUsCuseiDr uieuc c- ic.-'
during the :• nvesit: gat; on fit;: et-; c-
riiTi’c IcjCaticP. ■’he site ;s locat^rP :'•
.-ir.' . • . 1 i r_ ; : t h t7 w i. _ l L' r;.. 1 : C'. - T ' ^
i & . or.atea iese than 4uu •! eet rre.i,
cMpccted that the urea wD.ild be r-r.e t ■» 
De-ype-'' gru'-mc a a, ter Ehouid have r. ;pr-u- 
water.
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Three et,r et.i g: aphi c r't dei.'uri '.-'09

repor t. cjf avel the--. -- ■■ .’d; .:--ted

Saf;D f ■ i t Del i i-vtu tn bu the
wt.fc fi • 1 t d. te! QW i p sri'id to
t 1 !',Dt 1 ute'ally t-ioriti nucus
silt ur. it lust -:Oi-th cd the

units cr-

'=n&'”c i£ ar. uppe" sand anc 
tD D£* ii.il. Beiow this u Silly 
original bar i»oe of ln£i cove that 
gravelly sand unit. This lower un; 
and appears to be replaced py a 
■facility. The silty ear;-; layer ie called an aqui lard tha'c 
separ stes the ground water in the upper sand 1 aye.- from, the 
grouno water i r, the lower ea.nd layer. No bat,; u- 1 peeechted in 
the April, 1989 investigat: on for c al1*ng this silt y eanc layer 
an equl tard. No sieve anal yz»», pu.r.p ta*t a , »: «-.q , no.
oaEJ » i£ p.efcrenteh vuhiyh ut-i-nanstrst ec*. -.■■u' "
aquitard. Tne report claioa that one well r- was con.plerted
and teete.. in thie aquita.rd. Tne borir^g Jog iridicatee that thie 
well wa>. oc.ti pleted in e Bill layer at the Bame elevation as the 
other wells in the lower san-d unit. The hydraulic conductivity 
testing for this one well gave similar- resulte he wel ^ s CP iU3A 
(shallow), CP i03B (deep), CP 1045 (deep), CP 106 (shallow),
CP 109 (shallow). Of the 12 slug teeis shown on table 3~1, 
are the same orde- of magnitude as CP lOCB. Outside
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observat i ona.,1 data -frofr, the bDring legs tha?'e? is 
data -for the definition of the eilt sand layer as

r!0 S’-^pportin^ 
an aqi.‘i tc'’'D •

This aquitard is of critical iinportance in understanding the 
ground water f 1 ow at this site. If it is a 1 et'i t i ri&te bar^'iet to 
ground water flow vertically, then it should preverit vertical 
migration of cent a.-rii nat es and should result in a consi dH-'cr.bl e 
cost savings in the volume of groursd wate-' that has to b& cleaned 
up. At a iTiinimum a contcuc' map of the uppe^ ut t
aquitard should have been prepared. Thi s su.c^ ace h-- e the 
porentiai to control tne sp'-ead of DMAPLs, cnangu Lite p'Ou.'C-
water velocity as the upper aquifer tr.ins «r.d t f-a c u , an...:
change the direction of ground water flow. Attc.:;r.ed ficw'e I is a 
contour map of the u.pper sur-f^ce of the silty sane layer, Ihe
most important feature Isa four to h foot d'-op in Itiu i-'.-r fc'Ce
That runs nor t / soi't h devn the west side of the i r ^ 1 i 1 . no
change in elevatiofi of the Lot Lo.'ii o+ ire -'.p.::-.': auu.--'T' ■>' . •
t.o ~1C» feet shi.cuid ha.vs a ei yni f i cs'-.l ic.pact 
oround water on eiti.er aide of tt.e esLarpfient.

jn 1 he U;

Attached flg-ne 2 in a ccr.t.pi.- 
data for t^e si .c:-! low api. ife'^. There is « 
'.c Lween wei i s lu-. c'’U lOf am wei 1 s lir,'- 

accor.d With wnat s*i-uuld bi: 
is ,hecr fta sod by neir.
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■.e Tests ti'iat 9r 
an aqui tar d have- not

• ed to ceternune tr.e am.uuri 
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The April , 5 Afld hydr Jneol og i. c i r.vfesi i nat ; repr-"'' .c ■ ■
i ■ a e a T ' tiec; uy si gp i ; ceehr v :.r- 

, ; wa r o tf ■■ z't g ' a d i s. n r v-^eer 11 « n- a ■■ t. ^ : .a'. ■
..deeper Sm.r.d T-.Qiil-iBr. hi iW.n the geOlcp.-'C nt' ‘ - ■■n, V ,r '
.iownwerd gradients do i-.at make- senfee unless g: '..•..■.nd ..■i-*'i-.-r
w 11hrir awai is .c - ririg. Tt'is dcwnwar-J nrar'iff.t has '-.o l."t
'Dn&jUMrec in o-f tne oiucn highe-" iptni-f-ic L.ond..t:t‘ - ifi Pc
.u'i are meov&ur . . r. the i owsr aquifer wells than in t.r.n -llcw

aquifer wells. These nigher specific conductivities s-ug'ges.t salt 
water intrusion intc the deeper aquifer. Aga; n t!iis sunQestn that 
pumping is occurring in this area.



W6?>11 is andicatec bein^ : n vhs si it/ esr.d o,q..-i d
Tht? bcjrino log inuicsti-fc th<>t Lfse i ower lei-t o-f tht.- w^trl 1 ^ t 'r'-. 
is in e silt It-yer »r:d ttiit we i 3 » ce;M!pl eta on elfcvstic^rt 
ccnsistent with that of the other three wei 2 e thai. were compieted 
in the lower ear.d aquifer. The hydro! oqic data tor this wt-'l ! i^ 
r>ot consistent with a well that has beer .-.ofTipl eteo ir a Silt 
layer Dr an aquitard. First, as was poirived out above, thw 
hydraulic conductivity tor this well as riOt si oni + i can! 1 •, 
different Trcrr many other wells co'r'pleted i the sand ard gr a -t*l 
units as to siigrest a different sed J nan t ’.r ■, ma'; a- i al tr' ^ . T
this well w&rr conipleted in a sill la>o-r or if' 
should have been a si an j f i C ant 1 y iowe- hydr,_- 
than the upper sand and ower sand aquifers.

an a.Qwi^.a-d;
• u 1 i c t. or I. 1 i ; t y 

Sec onrJ , the s : 1 1
layer or aquita^d should have, res., ", ted in 
transmit grbund water. this 1 owt.-.' rhiiity 
Should have resv.vlted in hiaher y''a.di eni r

i-

to

located norirental! the same elevation 
aquifer wells). This is not the case, fpe :'cr-i::c 
the nebr-uaf-v, 5 <y09 data indicates iri->v tne era' 
and i04B as half the gradient between ._-r.u
reverse of what should be expected.

b ,1 ib? abi 1 i t V t c
transr'rit water

et w ?.■>.• n tb-o relle
(1 e. I =?**’ i' CO • *. t>

n t B 1 n--wi: e-"'^ 3. 3
: ei h but U-, ; ;•?!;
: h-yt . • ■ ; f V

of the wastes t^ at have Lee.' ; e; 
the poterftial for forniirig 
■che ailty sand layer and i f. c. p

Many
wale'* r.ave 
the top of 
direction of frovenent 
hO'-: 7 emt al 2 V as i
however, the screen

■'SC! . . • tn.
Give!-, the- . 
2 I s col-.-.:.’

of a DNaa. . 
c debi?L ted

for Weii iOv

or 3 V wUi i
r D!')w‘- L i one 

i s 1 r.cai.fed b i set
of the silty sand layer. The 
about the presence of DNAPLs.

refat-.!t i a tri.vt riotl'h r.(.;

. s i c , s c' 
were j: - u f ; 
ai'cvva the tuy

V !■■ CIV,

The mo'iitcTing wells are construcied so that t!;u> 
tight caps. The prouieai wi tti such : oust' v;c.t i on is ti at wat«r 
tight usually if.eari= air tight so that the wulis ate not vc-ntf.j. 
This is not a ee,- 3 ous probieo! for water table wells where t!"!© 
screening ie ab" u ^ hie water table a'lnwnr.g venting from the well 
into the vadu ^one. Dn wells wii.‘' sert-er,mq Lei caw the water 
table tliere is no way for the changes in water pressure tr; be 
vented. Significar.t water elevation errors niay result.

PROPOSAL-September 4, 1990

propotal ccHBiate of insialli'“.Q hu>w wa 1 la with tLc.' 1
and testing yei.gr,- wells l!i feet Deep and t..,u ItO Tuei; 

deep), sampling the water quality in all wells once, ar:d tatirig
(p>g c-61 . firee of thietwo rounds of water level mea6U’'em£'nts 

oropoBod wells are to define the ertent of the plumt? (J13. ii2, 
a'id 1 13> , The remaining wells are internal to the coritaifti crated 
ares or upgradient (well 114). From the conceptual model of the 
site that is presented in the April. 3 909 1 n vest a gat i or> one 
location and depth of wells is reasonable-.' As the review of tfie 
April, 1989 report has fcl'iDwn, tht?re erg* rrumer ous quest l uns



kite's hydrogeol ocjy c o'"! a '■!
requiring ans.wers about the
distribution.

On -figure C-1 of the proposal a :;?ef ""o;

No data is provided about tnese .^hown. Obviou-lv
their Bainpiing or wa.er some i nf or.meb i on has to
this is a manmade pond of -om construction. Ihis is
be provided about its water budg - that ha-.
particularly ^^ important to i^.e r. . 
been shown for wells lu an _“sftvr to d«-fin«- the water budQcrl
^ater flow in the upper sano ^ .-r tor
of this pond. It must oe known ^^ter flow aro..nd the por.d.
the pond and hew it influences gr ^ Bhown on c-tt^''he:i
The change m flow direction roj „ from the pond t*he

ground water 0 ’ drtar.i nate. t=.
^rd'u”der:a w" teaaerai ard operatieord ccnd=,

det.nr:"
ip^iLir .ipite-. Ad-iMtnr; weua are a, 

a qui f er .
’ r,

f 1 c:en- 
. :w ^■■at i .

....-1

1 r.f or ni3t i or c ont 31’■■’ed 
additional £,r,p.llo.-.

those proposed in ' h*- 
wells that are interior to

+ KP- br« r- ' }

1 1
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tnat they a-e capable Q-f' ustecr:r-.

ol ^ n 
the 
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Based on the 
inveecigation, no
recommended beyond 
important that the 
cor. struct ed so 
are present-

i-r~ be •■'onu' to deiTior,ii'. r ai <t ti'U >.j-•_ t-e. ^ 
Testing neeos t.-^ be - f f..,- and tr..v } sai-.-

.ncerconnecti-n between the t,,.-. c.ropt.-r ...se ol pump
;quifer. This can only f"/!:'" c oi^nlct; ons between the

testing for vertical J.p. to determine tl-.e hyd^a.wir
wells. It 16 particularly impor.anw ^ilt layer through
properties of the feisty sa- v. ^ , relationship of wel .
Ltual ^ield testing and ^pump tests. .n’lgh^ hf the

lOSa to the other wells t boring ? og aid -.na
conflict and ' gradients that
inconsi latent hyoraulic co, .due 11 v i cy
observed at the wel1.

P..t or th. .nv..iW.tr.n jroord include -

„hv the rel«t>onship Lpe.-ted in .» ^noond w..t.e'
rever.ed from that *"“ j„^^ati9atior, ehooi d inc’.ode ah
oi.char,e area. Part midfln the fac.iity area of the
inventory of uses that a, e , * ^ ^-here a^e numerous manr-,a_e
ground water. Further, such ’ a-> pi&rs, bulkheads, sheet
ibtruclu^es near the facility influence the
pilln,., now! an inventory ehouid be maded,
direction of ground water +icw, e



these features a"id s nat i on o-f their Id.pect on oroLr.'-:
water -flow and contaminate migration i& needed.

Just one sampling or two water level measuring events is ri&t 
sufficient to understand the seasonal changes that are pofe'--iPlt-- 
in this aquifer. A regular sampling end monitoring progrant i.as tc 
be established that is consistent with site's hydrogeolony. At a 
minimum monthly water levels should be collected for at least 
year. Quarterly water quality samples should be taken. After at. 
least a year's amount of data and tlie various testing that ;s 
recommended, then modifications to the sampling and analysis, pn 
Should be considered.

It is unlikely that the proposed three wells to defi'-.e t lie 
limits of the plume will actually define the limits of Uie plume. 
This will be for two reasons. If the- wells detect corit and riat i on 
it will be clear that additional wells will be neceesa'y to 
define the full e>,tent of the plumie. If the wells are ulecr the'- 
there are not enough wells to know if tti~ plume Iiae Uuen nisued

of plume mi gr&t 1 cfis is oi-f-^^erent t^:an t'rt 
plume actually has not migrated this far / t 
should be initiated for both c'

because the direction 
predicted or that the 
this time. Planning 
possibi1ities.

Si peer ely

cf^AAyJlJ/
Hubert S. Farrell 
Consultant
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